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COMMENT ON “ORBITAL STABILITY OF SOLITARY WAVE
SOLUTIONS FOR AN INTERACTION EQUATION OF SHORT
AND LONG DISPERSIVE WAVES”
BORYS ALVAREZ-SAMANIEGO
Department of Mathematics, Statistics, and Computer Science
University of Illinois at Chicago - UIC
SEO 322, m/c 249, 851 S Morgan St, Chicago, IL, 60607, USA
Abstract. J. Angulo and J. F. Montenegro (J. Differential Equations 174
(2001), no. 1, 181-199) published a paper about nonlinear stability of solitary
waves for an interaction system between a long internal wave and a short surface
wave in a two layer fluid considering that the fluid depth of the lower layer is
sufficiently large in comparison with the wavelength of the internal wave. In
this note, we show that in a critical step during the proof of Lemma 2.4 in the
above mentioned paper, there is a claim used by the authors which fails to be
true. Lemma 2.4 is crucial for the proof of Lemma 2.7, and for the proof of
stability in Theorem 2.1 in the paper before mentioned.
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Throughout this manuscript we keep the terminology and notations of [1] as
much as possible. We start (see [1, Lemma 2.4, p. 188]) by remarking that applying
the dominated convergence theorem, we get∥∥∥[1
c
−K−1γ
]
(φ0f)
∥∥∥2 = 1
c2
∫
R
|ξ|2|K̂µ(ξ)φ̂0f(ξ)|
2dξ → 0,
as γ → 0−, where µ = −c
γ
. Now, by using the last expression, (2.4) and (2.5) in [1],
we obtain ‖(Mγ −M0)f‖ → 0 as γ → 0
−, for all f ∈ L2(R).
We note that since K̂µ(ξ) =
1
|ξ|+µ , it follows that the correct expression for the
kernel Kµ is given by
Kµ(x) =
{ √
2
pi
∫ +∞
0
cos(ξx)
ξ+µ dξ =
√
2
pi
∫ +∞
0
τe−xτ
µ2+τ2dτ, x > 0,
Kµ(−x), x < 0,
where the Fourier transform of g ∈ L1(R) is defined as gˆ(ξ) = 1√
2pi
∫
R
g(x)e−iξxdx.
It is not difficult to see, by using the dominated convergence theorem, that
K ′µ(x) =
{
−
√
2
pi
∫ +∞
0
τ2e−xτ
µ2+τ2 dτ, x > 0,
−K ′µ(−x), x < 0.
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Now, it is easy to verify thatK ′µ /∈ L
1(R). Therefore, it is not possible to use inequal-
ity (2.6) in [1] to conclude that ‖Mγ−M0‖B(L2) → 0 when γ → 0
−, as it was claimed
in [1]. Hence, claim (b) in [1, Lemma 2.4, p. 187], namely limγ→0− δˆ(Lγ ,L0) = 0,
remains unproven.
Finally, we remark that the proof of [1, Lemma 2.7] and the proof of stability in
[1, Theorem 2.1] make use of the spectral structure of the operator Lγ for γ negative
and near zero. These spectral properties were obtained in [1, Lemma 2.4] by using
the fact that limγ→0− δˆ(Lγ ,L0) = 0, and [1, Theorem A.2] (which follows from [2,
Theorem IV.3.16]). In consequence, the part regarding the stability of solitary-wave
solutions of system (1.1) in [1, Theorem 2.1] remains still opened in [1].
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